Detection of objects embedded in tissue, using visible light, is difficult due to light scattering. The optical properties of the surrounding tissue will influence the spectral characteristics of the light interacting with the object, and the spectral signature observed from the object will be directly affected.
102
Nematodes found laying loose on top of the fillet, and which could not be 103 seen in the image, were labeled with unknown position (UP). 
138
Each pixel, representing a spectrum from the corresponding region on the 139 cod fillet being imaged, is then calibrated by 
whereĪ(s, λ, l) is the expected intensity value, C(s, λ) = α/T (s, λ), α is the All the pixels on the fillet are identified using three wavelengths (500, 646 148 and 800 nm), by the equation
149
M (x) = 1 (I(s,λ 646 ,l)>3.5) 1 (I(s,λ 800 ,l)>1.5I(s,λ 500 ,l)) ,
where 1 (·) is the indicator function (Folland, 1999) and x = (s, l). M (x) 150 equals one for pixels representing areas on the fillet and zero outside the 151 fillet area. The fillet is further segmented into its respective parts using 152 the centreline as a reference (Sivertsen et al., 2009 erties. For simplicity we will consider a single band image in the following.
165
The local mean value is calculated as
where 
whereB(x) is the local background value, calculated by substituting the 174 argument u in (4) with
By assuming the interactance values inside A are independent and identical 176 distributed, and using the model in (2), the variance for the local mean value 177 is estimated by
where C(x) is the calibration factor defined in (2 
191
The test operator for the band ratio is defined as
The variance for the local mean value is estimated by
where u is defined in 4. The variance, S calculated in a similar way, by substituting u in (10) with v from (6).
195
A pixel is defined as an absorbing object if the test operator in (8) or (9) 196 is less then a threshold, α D using the manual labeled nematodes in the training set. Some pixels were 216 defined as absorbing objects for all pre-treatment methods and parameters.
217
The corresponding spectra were defined as the training samples from the 218 other absorbing feature (OAF) class.
219
The Fisher transformation vector, w, was calculated as described in Duda 
where R(x) is the local calibrated image, µ n , µ b , Σ n and Σ b is the maximum 
264
The ROC curve for the SNV pre-treated spectra, from the training set, and B), while the spectral features of the nematodes are enhanced (Fig. 4C ).
275
After the local calibration, four absorption peaks located approximately at 276 448, 547, 576 and 646 nm are visible (Fig. 4C ). In addition, the effect of water 277 absorption above 700 nm is no longer apparent (Fig. 4C) . The peak observed are not visible for the embedded nematode (Fig. 4D) . Simplex, while the dark, and much larger, nematodes probably were P. De- 
305
The nematode detection rate using the GML classifier was calculated 306 as a function of fillets with one or more false alarms, sampled before and 307 after the trimming stations (Fig. 5) the system can reduce the workload for the trimmers significantly.
322
The proposed local calibration filter reduces intensity variations across The detection rate reported from the test set, using the GML classifier, than what to be expected from manual inspection.
384
For fillets with skin on, the manual detection rate is reported to be only 385 25 % (Hauksson, 1991). The system presented in this work has previously 386 been used on both fillets with and without skin (Sivertsen et al., 2011b ).
387
The current salt fish production, where fillets are inspected with skin, would 388 benefit from applying this system today.
389
The detection rate for the GML classifier depends on the false alarm rate The factory, where the test was run, produced fresh loins for the European 401 market. This is their high value product, and it needs to be shipped to 
414
In this study the focus has been on the design of the inspection system 
